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1.   Introduction 
 
There is a growing recognition of the role that natural/green infrastructure play in achieving 
multiple municipal objectives like stormwater management, access to recreational greenspace, 
climate change adaptation etc. There is also a growing amount of information about the services 
natural infrastructure is or could provide and a recognition of the importance of understanding 
and valuing these services within provincial policy.  

Municipalities are obtaining information about natural assets through multiple approaches 
including efforts like Municipal Natural Asset Initiative (MNAI), watershed/natural system 
planning and/or by working with conservation authorities directly on natural asset inventories.  

At the same time, we know many municipalities are developing policies around their natural 
heritage systems, climate change and parklands. We expect the information gathered through 
natural/green asset inventories has potential to inform these policies but the extent to which this 
is happening or opportunities to make this process easier (e.g. addressing barriers like 
terminology differences) is not clear.  

A recent review of Municipal Asset Management successes and barriers from communities 
across Canada identified 7 factors as primary challenges/barriers:1 

1. lack of understanding and buy-in; 

2. embeddedness of the status quo; 

3. valuation of nature; 

4. lack of integration with accounting and policy; 

5. community capacity and resource limitations; 

6. scoping and aligning the process; and 

7. communication challenges. 

This project seeks primarily to advance understanding in the Greater Golden Horseshoe (GGH) 
of opportunities to address barriers 1, 4, 6 and 7 above by building evidence through identifying 
potential opportunities for other municipalities based on the expressed successes and benefits 
of municipalities that have undertaken recent projects related to natural asset management 
planning in the GGH.  

 

1.1. Objectives 
 

1. Describe current high-level natural asset management related policies in the GGH; 

 
1 A. Treger, 2019. Approaching Municipal Natural Asset Management 
https://umanitoba.ca/architecture/sites/architecture/files/2021-02/cp_2018-
2019_capstone_treger_report.pdf 
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2. Identify opportunities to integrate natural asset inventories into policies other than asset 
management policies; and 

3. Identify potential opportunities for natural asset inventories to be adapted (to the extent 
possible) to improve uptake and so outputs can feed more directly into municipal 
initiatives beyond asset management plans. 

 

1.2. Methods 
 

1. Policy scan: the following policies were scanned for existing direction related to 
“green/natural infrastructure”, “natural assets”, “nature-based solutions”, “natural capital” 
and incorporation of natural asset management: 
• Provincial policy: Provincial Policy Statement (2020), the Greenbelt Plan (2017), the 

Growth Plan and O. Reg. 588/17: Asset Management Planning for Municipal 
Infrastructure  

• 18 municipal Official Plans in the Golden Horseshoe  
2. Case studies were undertaken in three local municipalities (Ajax, Oakville, Halton Hills), 

two regional municipalities (Durham Region and Dufferin County) as well as staff from 
Toronto and Region Conservation Authority and Credit Valley Conservation Authority. 
Fifteen staff were interviewed between April and June 2021. Three additional 
municipalities were contacted and preferred not to participate in interviews, with one 
municipality providing written responses.  

3. A roundtable was held in late June 2021 discuss the recommendations arising from the 
interviews. 

 
Definitions of Natural and Green Infrastructure Assets 
 
The term green infrastructure is a contested term used by different governments to refer to 
different things. The Province of Ontario has included the term in many policies, typically using 
the definition outlined in the PPS (below). This definition is much more consistent with 
international uses of the term than the Federal government’s use of the term which is not 
defined but refers to low-carbon engineered infrastructure along with “natural infrastructure” 
which they tend to use more commonly to refer to what other jurisdictions call green 
infrastructure. The 2021 Federal Budget states “Local parks, green spaces, and waterfronts are 
our natural infrastructure. Natural infrastructure is the natural spaces and wildlife crossings that 
support conservation and biodiversity, and provides the wetlands and marshes that help prevent 
flash floods.” This section refers to municipal strategies that include all forms of green 
infrastructure from green roofs to natural areas.  
 
The Province of Ontario does not define natural assets specifically but does define green 
infrastructure in O.Reg 588/17 Asset Management Planning for Municipal Infrastructure using 
the same definition of green infrastructure as the PPS: 

green infrastructure asset means an infrastructure asset consisting of natural or human-made 
elements that provide ecological and hydrological functions and processes and includes natural 
heritage features and systems, parklands, stormwater management systems, street trees, urban 
forests, natural channels, permeable surfaces and green roofs. 
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municipal infrastructure asset means an infrastructure asset, including a green infrastructure 
asset, directly owned by a municipality or included on the consolidated financial statements of a 
municipality, but does not include an infrastructure asset that is managed by a joint municipal 
water board. 

The Made in Ontario Environment Plan does not define green infrastructure but seems to imply 
the Federal use of the term which includes renewable energy infrastructure and other 
engineered “sustainability infrastructure”. The term is used on page 30 in relation to private 
sector investment in clean technology and manufacturing. The inconsistency in the definition 
and use of green infrastructure in the GGH is well documented (e.g. Conway, Khan & Esak, 
2020). Despite this, the term is common and growing in use in academia and policy.  

Two organizations working on green/natural assets across Ontario are Green Infrastructure 
Ontario (GIO) and MNAI. They have similar but slightly different definitions of green 
infrastructure (Table 1). MNAI coined and defined “Municipal Natural Assets” as: the stocks of 
natural resources or ecosystems that contribute to the provision of one or more services 
required for the health, well-being and long-term sustainability of a community and its 
residents.2  

Table 1 Green Infrastructure Categories used by Green Infrastructure Ontario (GIO) and 
Municipal Natural Assets Initiative (MNAI) 

 Living/Natural Mixed living and 
engineered  

Engineered 

Green Infrastructure Ontario 
Urban Forest Forest/woodlot  

Park tree* 
Street tree*  
Soil 

Soil cell**  
Engineered soil** 

n/a 

Stormwater Wetland 
Stream 
Pond 

Green roof* 
Bioswale 
Rain garden 

Permeable paving 
Rain barrel 

Parks & open space Meadow  
Soil 

Park Sports field**  
Playground** 

Agriculture and urban 
agriculture 

Agricultural land 
Community garden 
Soil 

Green roof garden n/a 

MNAI 
 Wetlands 

Forests 
Parks 
Lakes/rivers creeks 
Fields 
Soils 

Rain Gardens 
Bioswales 
Urban trees* 
Urban parks 
Biomimicry** 
Stormwater pond** 

Permeable Pavement 
Green roofs* 
Rain barrels  
Green walls** 
Cisterns** 

* asset has been placed in a different category 
** asset is included by one organization only  
 

 
2 https://mnai.ca/media/2019/07/SP_MNAI_Report-1-_June2019-2.pdf 
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2.   Asset Management and Natural 
Asset Inventories 
 
An asset is something that provides value to an organization or stakeholders and is commonly 
used to refer to publicly-owned infrastructure. The Federation of Canadian Municipalities defines 
asset management as: an integrated approach, involving all organization departments, to 
effectively manage existing and new assets to deliver services to customers. The intent is to 
maximize benefits, reduce risks and provide satisfactory levels of service to the community in a 
sustainable manner – providing an optimum balance. Good asset management practices are 
fundamental to achieving sustainable communities (FCM, 2021). 

As Canadian Network of Asset Managers (CNAM)’s Asset Management 101 points out, all 
municipalities have been undertaking asset management to some degree already, even if not 
formally. Asset management is a continuous process where additional information is gained and 
incorporated into plans.  

 

Draft Provincial Guidance on Municipal Asset Management Plans 

The provincial guidance on asset management plans (Building together – Guide for municipal 
asset management plans) states: An asset management plan is a strategic document that 
states how a group of assets is to be managed over a period of time. The plan describes the 
characteristics and condition of infrastructure assets, the levels of service expected from them, 
planned actions to ensure the assets are providing the expected level of service, and financing 
strategies to implement the planned actions. A detailed asset management plan has the 
following sections: 

• executive summary 
• introduction 
• state of local infrastructure 
• expected levels of service 
• asset management strategy 
• financing strategy 

State of local infrastructure section of the plan summarizes in one or more tables: 

• asset types (e.g. urban arterial road, rural arterial road, watermains) and quantity/extent 
(e.g. length in kilometres for linear assets). 

• financial accounting valuation and replacement cost valuation. Financial valuation uses 
historical costs and depreciation assumptions. Replacement cost valuation is forward-
looking and accounts for expected inflation, changes in technology and other factors. 

• asset age distribution and asset age as a proportion of expected useful life. 
• asset condition (e.g. proportion of assets in “good,” “fair” and “poor” condition). Asset 

condition must be assessed according to standard engineering practices. For bridge 
structures, condition is based on an analysis of bridge inspection reports. 

 Primary focus of this report 

https://www.cnam.ca/wp-content/uploads/2018/03/CNAM_AM101_BOOKLET_EN_HIRES.pdf
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“State of local infrastructure” as described by the province is the inventory stage. The 
information included in an inventory varies by the type of asset as well as the amount of 
information (or resources available to collect new information) a municipality has available to 
include in the inventory. Recognizing that asset management is a process and information that 
feeds into it should be consistently improving, asset management planning can be undertaken 
with different levels of information. The Federation of Canadian Municipalities created an Asset 
Management Readiness Scale that includes a scale of readiness for asset data (Table 1). 

Table 2 Asset Management Readiness Scale Asset Data (Source: Federation of Canadian 
Municipalities Asset Management Readiness Scale page 10) 

Level 1 Level 2 Level 3 Level 4 Level 5 
We have asset 
inventory data, 
including 
approximate 
quantities of 
assets within 
most asset 
groups.  
 
We have some 
anecdotal 
information on 
asset condition. 
Some age 
information 
exists. 

We have a basic 
inventory of most 
critical assets, 
including 
information on 
general asset 
properties such 
as size, material, 
location and 
installation date.  
 
We are moving 
our data to a 
centralized 
location for use 
by the AM team 
(note: this does 
not require AM 
software).  
 
We have defined 
critical assets 
and have some 
information on 
asset condition 
for these assets. 

We have a 
consolidated, 
basic inventory of 
all assets.  
 
We have defined 
life cycle 
investment 
requirements for 
critical assets.  
 
We have 
standardized 
condition rating 
systems defined 
for most asset 
groups.  
 
We have asset 
condition 
information on all 
critical assets. 

We have 
expanded 
inventory data 
for some assets  
 
We have 
evaluated the 
life cycle 
investment 
requirements 
associated with 
critical assets.  
 
We update data 
according to 
cycles defined 
in our AM plans 
or strategy. 

We have 
expanded 
inventory data for 
most assets.  
 
We have evaluated 
the life cycle 
investment 
requirements 
associated with 
most assets. 

 

To some extent, the level of asset inventory identified above can be mapped to the source of 
information about a natural/green infrastructure asset. For example, with current technology and 
data sources readily available to municipalities, condition cannot accurately be determined by 
land cover/land use information alone (there are some exceptions where condition is being 
assessed remotely e.g. Vaughan’s street trees). Information gathered by a combination of land 
use/land cover and field information like Ontario’s Ecological Land Classification is better but to 
assess condition and inform management over time, long-term field-based monitoring like 
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Vegetative Sampling Protocol3 is needed (see Table 3). Monitoring condition is critical to 
understanding how functions and associated services are changing over time (and managing 
accordingly).  

Policy Relevancy  

Municipalities are required and encouraged to plan and manage green infrastructure assets 
through several provincial policies. Municipalities have also recognized the critical services that 
green infrastructure assets provide and developed additional management plans and policies 
above provincial requirements. 

Ontario’s Reg. 588/17: Asset Management Planning for Municipal Infrastructure requires that 
municipalities create asset management policies and plans that include green infrastructure by 
July 1, 2024.4  

As described in the Introduction above, O.Reg 588/17 defines green infrastructure assets as 
part of municipal assets but the regulation is not meant to be overly prescriptive and is meant to 
provide flexibility to municipalities to interpret and build municipal strategies/plans that follow 
best engineering principles (as per presentation by Ministry of Infrastructure Director of Capital 
Planning and Coordination at Asset Management Ontario 2021 Conference).  

O.Reg 588/17 requires municipalities in the GGH to have polices and plans that include 
natural/green assets. The Provincial Policy Statement also encourages municipalities to 
consider green infrastructure in delivering municipal services. This high-level direction from the 
province should be reflected in municipal Official Plans. Guidance on what the policies or plans 
should look like is not provided. This means there will likely be different approached to 
interpreting and conforming to provincial direction around natural assets and climate change 
e.g. in watershed planning and stormwater management.  

Given the provincial direction promoting green infrastructure, it is not surprising to see this term 
is fairly common in municipal Official Plans, while alternative terms with very similar meaning 
like “natural capital”, “natural infrastructure” or “nature-based solutions” are absent from most 
Official Plans in the region.  

The most common term in municipal Official Plans related to green/natural infrastructure is 
natural heritage system (Conway, Khan & Esak, 2020). This is likely because municipalities in 
this region have been required to have natural heritage system policies for a relatively long time 
and green infrastructure as a term is relatively new and green infrastructure policy is not 
required beyond “encouragement” in the Provincial Policy Statement. Even where municipalities 
are not using the term green/natural infrastructure or asset they are describing the concept in 
policy where they refer to the benefits or services natural systems and vegetation provide to 
people and communities (Conway, Khan & Esak, 2020). It is expected that as municipalities 
updated their Official Plans, the term will become common. 

 
3 Puric-Mladenovic, D. http://forests-settled-urban-
landscapes.org/VSP/#:~:text=What%20is%20Vegetation%20Sampling%20Protocol,specific%20or%20landscape%2
Dlevel%20applications. 
4 https://www.ontario.ca/page/municipal-asset-management-planning 
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The Town of Ajax and the City of Mississauga are the only municipalities to use the term 
“natural asset”. Figure 1 shows the relative frequency of terms for natural assets across 17 
municipalities in the GGH.  

 

Figure 1 Number of times a natural asset related term is used in Municipal Official Plans 
for 18 Municipalities in the Golden Horseshoe (as of March 2021) 

Watershed Plans 

In 2017 the provincial government strengthened the policy directing municipalities to undertake 
watershed planning through the four provincial land use plans. The Provincial Policy Statement 
(2020) also requires planning authorities to protect, improve or restore the quality and quantity 
of water by using the watershed as the ecologically meaningful scale for integrated and long-
term planning. The province also developed Draft Watershed Planning Guidance (2018) that 
supports the implementation of these policy amendments and supports the Provincial Policy 
Statement which identifies the watershed and subwatershed as the ecologically meaningful 
scale for integrated and long-term planning. 

The Draft Watershed Planning Guidance is comprehensive and helpful document for land use 
planning for water and natural systems. It includes guidance on planning, adaptive management 
and monitoring and mirrors and natural asset management approach in many ways. It does not 
speak to all ecological functions and services, focusing primarily on planning for those related to 
water. Guidance for other municipally-relevant ecosystem services which also require planning 
and management of natural assets, including some that have shown high values in this region 
e.g., recreation, carbon and reducing climate risks by addressing urban heat islands are not 
included. These services could still be incorporated in watershed plans, and the watershed 
seems like a logical scale to undertake natural asset management planning.  
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3. Case Studies 
 

3.1. Town of Ajax 
 

The Town of Ajax, population of 119,677, has a variety of exemplary environmental policy and 
programs. It was one of first municipalities in Ontario to have shade policies that relate to 
human health and green infrastructure in its Official Plan and has well developed urban forest 
policy.  

Current Status 

Corporate 
asset 
management 
plan 
 

Boulevard trees are included in the Town’s 2017 Corporate Asset 
Management Plan in the “Forestry” category. They are currently the only living 
green infrastructure asset in this plan and have the 5th highest replacement 
value of all asset categories. 
 

Natural asset 
inventory and 
risk 
assessment 

The Town’s 2019 Climate Risk and Resiliency Plan has a strong focus on 
natural assets. The plan defines these as “the assets that comprise the 
Town’s natural systems consist of private and municipally-owned trees, 
wetlands, grasslands, woodlots, creeks and riparian habitat, fauna, habitats 
and other variations of vegetation and natural space.” To inform this plan, the 
Town undertook a Natural Capital Vulnerability Assessment released in 2018. 
This study included three categories of natural capital/assets: Open space, 
municipal trees and woodland and wetland communities.  
 
The Town also developed an urban forest management plan 2011-2015, part 
of a larger 20-year strategy, which is in essence an asset management plan 
for Ajax’s urban forest. The plan outlines existing urban forest assets using 
the iTree Eco (formerly UFORE) methodology and recommends a full street 
and park tree inventory (which has since been completed). It also identifies 
climate risks like urban heat islands and identifies the replacement cost of the 
urban forest to be $500 million in 2009. The study that informed this 
management plan is being updated this year and will likely inform an updated 
urban forest management plan.  
 
The Carruthers Creek Watershed Plan (discussed further in the Durham 
Region case study below) also identified priority areas for natural system and 
urban forest protection.  

Levels of 
service 

There has been interest in the past from municipal councillors about what the 
overall service value of natural areas in Ajax is. Use of levels of service and 
lifecycle costing as drivers for investment and a basis for decision making and 
monitoring and reporting on updates to Council.5 
 
The natural capital vulnerability assessment focused primarily on condition 
and risk.  

 
5 https://www.ajax.ca/en/inside-townhall/resources/Departments/Ops/GGC-Asset-Management-Policy-
Presentation---March-18-2019-Secure.pdf 

https://www.ajax.ca/en/inside-townhall/resources/Departments/Ops/GGC-Asset-Management-Policy-Presentation---March-18-2019-Secure.pdf
https://www.ajax.ca/en/inside-townhall/resources/Departments/Ops/GGC-Asset-Management-Policy-Presentation---March-18-2019-Secure.pdf
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Several services are also included in the urban forest study being updated 
this year, but these will relate exclusively to services provided by trees.  

Current and 
Potential Uses 

The Natural Capital Vulnerability Assessment and Carruthers Creek 
Watershed Plan has already proven useful in prioritizing areas where 
investments in restoration are needed to reduce climate risks and helped build 
the case when applying for funding. 
 
Natural assets in formal asset management could help with long-term 
planning and budgeting, especially if this comes with a value related to the 
services being provided to the community.  
 
The asset management planning process so far has highlighted that 
stormwater infrastructure was significantly underfunded in the Town compared 
to other municipalities. This led to several initiatives including stormwater 
funding feasibility study that will inform the corporate asset management plan. 
This study does not currently include any natural assets, but there is hope that 
the identified need and new funding could support green infrastructure 
including Low Impact Development and naturalized ponds. Currently, the 
Town relies on federal funding for these types of projects and there is hope 
this study will identify the need for an appropriate consistent municipal 
maintenance budget.  
 
The parks and culture master plan that is currently being develop is not really 
including natural assets, but staff are considering the potential of including 
stormwater facilities and how they can serve dual purpose with parks. 

 

Barriers Identified 

1. Jurisdiction 

As a lower tier municipality, Ajax relies on regional policy that encourages and strengthens the 
use and management of natural infrastructure. Strong regional policy that speaks to both 
protection and restoration of natural features was identified as something that would help Ajax 
implement more natural infrastructure projects. Regional studies that have identified climate 
risks and prioritized areas for natural infrastructure have been helpful strategic tools for applying 
for funding to higher levels of government, such as a recent federal funding for wetland 
restoration received with Durham Region.  

While Town staff expressed that natural asset on private property would not likely be included in 
the Town’s corporate asset management plan, they mentioned that Ajax has policies and 
programs that relate to green infrastructure on private property including urban forest plans and 
bylaws. The Town is currently considering a stormwater charge that would apply to private lands 
and also has incentive programs like subsidized tree planting programs.  

2. Funding 

Not investing in annual maintenance and management leads to way bigger problems down the 
road. The ability to outline long-term savings by investing now would be powerful, but 4-year 
political terms make long-term benefits less appealing to all levels of government. The cost of 
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invasive species like Emerald Ash Borer were huge for the Town and other municipalities, both 
in terms of the cost to manage the risk of dead trees and the loss of the services ash trees were 
providing. Prevention would have been far less costly.  

3. Data 

It takes a surprising amount of capacity to get the information together for the Natural Capital 
Vulnerability Assessment and Carruthers Creek Watershed Plan. The Natural Capital 
Vulnerability Assessment was ground-breaking at the time and even larger municipalities 
struggle to get the data/information and funding to do these types of assessments. 
 
 

3.2. Town of Halton Hills  
 

The Town of Halton Hills, population 61,161, is taking an integrated approach to climate change 
and asset management and see natural infrastructure and asset management as critical to this.  
Asset management and climate change fall under same office. The Town is aiming to put a 
climate lens on all municipal decisions, and as part of this they recognize they have to think 
about the services and vulnerabilities of natural assets.   

Current Status 

Corporate 
asset 
management 
plan 
 

There are no natural assets in plan yet, but a subcommittee was just formed 
to start with municipally owned trees. This is the easiest place to start, and 
there are many local examples of plans that have included trees that can be 
used as a template and adapted to local needs, but ultimately the Town is 
working toward including all green infrastructure assets.  

Natural 
asset 
inventory 
and risk 
assessment 

The Town hired Credit Valley Conservation to undertake a natural assets 
inventory and assessment of stormwater services as phase 1 of their natural 
asset assessment project in 2019. Natural assets were categorized, 
delineated by drainage area and the level of stormwater services was 
estimated for current and future climate conditions. The Town’s natural assets 
are providing an estimated $2.8 billion in stormwater services in the current 
climate which is estimated to grow to $3.1 billion in 2065 modeled climate.  

Levels of 
service 

In phase 2 of the CVC-led project, the Town plans to: 
• Quantify additional services, such as Carbon Sequestration and 

Recreation/Tourism 
• Estimate replacement cost of the natural assets in the study area(s) 
• Where practical, identifying management scenarios for the natural 

assets, including basic maintenance and enhancement 
• Develop an interactive asset registry 

 
The general dollar value for replacement cost not as helpful as understanding 
the specific services provided by different natural assets. Understanding how 
decisions might change one level of service or another – need to understand 
trade-offs. Urban forests – quantifying the services that they provide through 
existing standardized tools (iTree or UFORE). 
 
Councillors have asked about the services that natural assets provide. 
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Current and 
Potential 
Uses 

Eventually the goal is to include all natural assets into asset management 
planning at the Town.  
 
There is no avoiding impacts in some cases, tree/ecosystem offsetting 
guidelines by CVC can help when impacts to occur. Understanding the 
services and values that natural assets are providing can help with this. 
 

 
Barriers Identified 

1. Support from higher levels of government  

Within O.Reg 588/17 green infrastructure is in the definition of municipal asset but not 
discussed throughout, which seems to underplay how important it is. The regulation does also 
talk about climate change, and one of the best ways to address climate change adaptation is to 
maintain green infrastructure. However, there is not guidance, so interpretation by municipality 
might vary. The provincial and federal governments are supporting some funding for core asset 
management planning, but the same would be helpful for natural assets.  

Would hope to get funding and in policy treat natural assets as the same as core. Right now 
there are levels and green assets are at the bottom (after core, then second tier like fleet).  

2. Data 

Access to information is a major issue – data siloes exist and getting the most current or 
appropriate data is difficult. Halton Hills works with 3 Conservation Authorities, and they all have 
their own data, and then the Town planners also have their own data they work with. This is 
major chaos when trying to streamline current data – in some cases they are not allowed to 
share data. Sometimes it takes months just to get information together to start the process.  
 

3.3. Town of Oakville 
 

The Town of Oakville, population 193,832, is considered a leader in urban forestry and has long 
applied an asset management planning approach to managing their urban forest. Oakville was 
the first municipality in Canada to use the USDA’s i-Tree Eco (formerly UFORE) assessment of 
the urban forest structure, condition, and value. It has since updated this assessment, and the 
associated urban forest strategy 3 times.  

Current Status 

Corporate 
asset 
management 
plan 
 

The state of infrastructure report currently only include core assets but 
eventually these will have natural assets. The plan is that over the next 
several years, more and more will be added. 
 
Natural assets are partially represented in the land improvement registry with 
parks, sports fields and trails. 
 

Natural 
asset 

Trees and woodlots are inventoried and Oakville’s urban forest study was 
recently updated and includes state of urban forest assets.  
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inventory 
and risk 
assessment 

 
The MNAI led a pilot study from 2018 focused on the Maplehurst Avenue 
area. The key natural assets of interest were: remnant channels, 
ditches/swales, tree canopy and open green spaces that are currently subject 
to redevelopment pressures and climate variability. 
 
Field work was conducted across the study area to assess the natural 
drainage network for stormwater surface water flow conveyance and storage, 
and groundwater to understand attenuation (recharge/infiltration) services. 
 

Levels of 
service 

The urban forest studies and management plans have quantified and 
communicated the services that they provide through existing standardized 
tools (iTree or UFORE). 

Current and 
Potential 
Uses 

The MNAI pilot fed into the Stormwater Management Master Plan 
 
The Urban Forest Management Plan (and updates) triggered a stronger tree 
protection bylaw and the need for a comprehensive inventory. It also led to a 
chapter in the Official Plan dedicated to urban forests. 
 
Making decisions that impact green infrastructure when other types of 
infrastructure are involved is difficult. Information about these assets can help 
when they come in conflict with ditches and transportation. There are 
standards about how many people need to move be moved on roads or buses 
but not for how ecosystem services are provided.  
 
Natural asset management ties to the Town’s biodiversity initiatives as well. It 
can help with understanding what to protect in order to maintain biodiversity, 
which supports the Town’s biodiversity strategy. 
 

 

Barriers Identified 

1. Competing interests and prioritization 

Competing priorities from development even between municipal departments can be an issue. 
Prioritization is an important challenge – understanding trade-offs (including budget). Ways in 
which success is measured – every municipality (and sometimes each department) on its own 
has its own criteria to define success e.g. gypsy moth management, everyone is calling their 
approach successful but what is success? Need consistent criteria 

2. Jurisdiction 

Education and outreach is also critical for addressing private lands. 50% of urban forest is on 
private properties, without them goals cannot be achieved – other orgs like Conservation 
Halton, community groups, NGOs, residents need to be involved in programs like forestry 
ambassador program – we train and they voluntarily work and provide inventory for the 
condition of the urban forest. Older areas of Oakville are seeing many tear-down and rebuilds. 
People buying these properties want very large new homes leaving little space for green 
infrastructure. The benefits of trees are more well known and understood, people recognize the 
value. The importance of ditches, remnant channels and stormwater are harder sells.  
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3. Data  

Making information easily accessible is a goal because it is recognized that this slows projects – 
right now it’s in different locations and needs more efficient data management (e.g., creek 
logging) The Town’s GIS department is currently making advancements that could make future 
efforts much easier.  
 

3.4. Durham Region 
 

Current Status 

Corporate asset 
management 
plan 
 

There are no green infrastructure assets in the current asset management 
plan and no immediate plans to add them. The Durham Regional Forest is 
mentioned in a report to Council on the regional approach to asset 
management and could be included eventually.6 Trees on regionally-owned 
lands along regional roads are another green infrastructure asset which may 
be added.  

Natural asset 
inventory and 
risk assessment 

The Region just approved the Carruthers Creek Watershed Plan, led by 
Toronto and Region Conservation Authority which seeks to integrate 
“natural systems into land use and infrastructure decision-making by 
identifying natural features to protect and by recommending how to mitigate 
impacts from land use and infrastructure development on natural systems.” 
This watershed covers a relatively small portion of the western portion of the 
region.  
 
Central Lake Ontario Conservation Authority is in the process of updating 
their watershed plans. Lake Simcoe Region Conservation Authority has 
comprehensive subwatershed plans, though they are nearly 10 years old.  
 

Levels of 
service 

The Carruthers Creek Watershed Plan focuses on the key issues of the 
water resource system, natural heritage system, surface water quality and 
natural hazards. It considers risks to the watershed including future climate 
and potential urban development.  
 
Lake Simcoe Region Conservation Authority released a report in 2017 
“Valuing the Natural Capital in the Lake Simcoe Watershed” which includes 
a valuation of the services provided by natural assets in the watershed and 
covers a portion of the region.7 
 

Current and 
Potential Uses 

Toronto and Region Conservation Authority and Lake Simcoe Region 
Conservation Authority have ecosystem compensation protocols, but they 
generally lead the compensation efforts.  The proposed updated to 
Durham’s Official Plan mention ecosystem compensation and wetland 
prioritization and investment. It is expected that ‘no net loss’ of ecological 
function will be included in the Official Plan. 

 
6 https://www.durham.ca/en/regional-government/resources/2019-COW-16-Asset-Management-
Executive-Summary-Detailed-Report-and-Attachments.pdf 
7 https://www.lsrca.on.ca/Shared%20Documents/reports/Ecosystem-Service-Values.PDF 
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Durham received Investing in Canada Plan funding for a wetland restoration 
from Infrastructure Canada. No dedicated municipal capital funding to 
securing or restoring natural infrastructure, they do seek funding from higher 
levels of government.  
 
Encourages green infrastructure asset management at the local municipal 
level. 
 
The Carruthers Creek Watershed Plan recommendation for region-wide 
urban forest management plan has come up in regional comprehensive 
review process. 

 

Barriers Identified  

1. Jurisdiction 

Municipalities do rely on services provided by private land, but processes in place at the region 
currently rely largely on Conservation Authorities. The region does not have in house expertise 
on natural assets (e.g., no ecologists or foresters on staff). 

Durham Region is big and has 5 Conservation Authorities that it works with, with varying 
degrees of staff capacity. The Conservation Authorities work together on some coordinated 
initiatives, like regional tree planting efforts. But generally coordinating data from different 
Conservation Authorities can be difficult. 

2. Prioritization 

The Region’s climate adaptation plan is award-winning and very comprehensive but it does not 
have prioritization to guide what comes first.  

Water Resources System policies have been given the okay by the province. Some other 
municipalities decided not to go ahead where the province had not given guidance, but Durham 
is moving ahead. 
 

3.5. Dufferin County 
 

Dufferin County, population 61,735, has forest management plans that are essentially asset 
management plans for County owned forests and recently undertook a county-wide natural 
asset inventory.  

Current Status 

Corporate asset 
management 
plan 
 

N/A 

Natural asset 
inventory and 
risk assessment 

Dufferin County just completed a natural asset inventory with Municipal 
Natural Asset Initiative (MNAI) this year. They found this to be a helpful 
process to bring departments together – learned policies that she didn’t 
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know they had or where they lived. The natural asset inventory includes 
conditions and risks and is available in an online dashboard that will be 
shared with local municipalities and the public once Council approves it.  
 

Levels of service Levels of service would have been very helpful to include in the recent 
inventory study, to help make decisions around development and protecting 
natural assets.  
 
Ontario did an EG&S study, got a hold of this data and looked at county 
forests (this was a rough starting point). Talking now about hiring a 
consultant to understand the ecosystem service value.  

Current and 
Potential Uses 

Helpful as a cross-departmental learning tool to understand where different 
environmental policy and programming came from and who is responsible. 
Helpful to initiate staff unfamiliar with it to the County’ forest management 
as an example.  
 
This will be helpful in the wider field of planning, if the County didn’t already 
have a forest management plan it would be helpful for this. It can also 
inform Natural Heritage System planning including corridors and areas not 
to develop. This information could also be helpful for the County’s living 
snow fence program (trees to prevent snow blow) – choosing priorities for 
implementation and tracking over time. Planners using it internally, 
externally the open datasets. 
 
Going to be looking at green development standards.  
 
Could inform ecosystem compensation like Lake Simcoe Region 
Conservation, which can help with no net loss when features are impacted 
by development. The County doesn’t currently have this.  
 
Working with local municipalities on climate change adaptation and 
biodiversity initiatives.  
 

 

Barriers Identified 

1. Jurisdiction 

The county can only plan for what it owns but can certainly support and work with local 
municipalities. It is possible that a county natural infrastructure strategy or plan could be helpful 
so local municipalities could feed into/off it. This is what happened with climate change 
planning. Local municipalities have even more capacity limitations than the county.  

2. Data 

The County already had good data for forests because of the long-term monitoring and 
management of those natural assets, but for other types of natural assets information is not as 
good. Staff are creating a plan to keep the natural asset inventory and service values updated 
over time as there is a very small team with limited capacity. The inventory upkeep is an issue, 
even the software to maintain the inventory will require budget that needs to be accounted for. 
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3. Education  

Learning from and teaching colleagues was also seen as critical, as this approach to managing 
natural assets is still relatively new, even for those trained and working in natural resources. It is 
always helpful to see case studies and learn from others, because being the first can take a 
large amount of capacity and political will.  
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4. Summary of Common Themes  
 

Private Lands 

Beyond the water resource system and watershed planning, municipalities are not required to 
strategically manage the condition, risk and public services provided by green infrastructure on 
private lands. Ecosystem services provided by healthy soils and plants outside of the mapped 
Natural Heritage System (e.g., woodlots, windrows) are often depleted through typical 
development processes. Municipalities have some tools, like green development standards, tree 
bylaws and stormwater charges which can help require or encourage a certain level of service 
in new or redeveloped areas. Having easily accessible information on the current state of these 
natural assets and the services they are providing can help identify priority areas for protection 
and inform compensation if impacts must occur. It could also inform long-term budgeting for 
stewardship programs, help track cumulative impacts and inform where ecosystem services 
need to be restored. Dashboards that summarise and communicate the state of natural assets, 
such as the one created by Toronto and Region Conservation Authority8, Credit Valley 
Conservation9 and Municipal Natural Asset Initiative can help communicate priorities and track 
changes over time across entire jurisdictions.   

Access to Data and Information 

One barrier mentioned by all interviewees was the time and effort to access and bring together 
the information needed to undertake natural asset management planning. The fact that 
information often lives with different departments and Conservation Authorities can stall the 
process of starting or maintaining a natural asset inventory. Centralised and open data sources 
from municipalities, the province and Conservation Authorities can help reduce this burden, but 
there was also mention that municipalities do not often have ecologists in house and rely on the 
expertise of Conservation Authorities. This provides a barrier in municipalities with smaller 
Conservation Authorities with less capacity, and even more so where the municipality has no 
forestry staff.  

Support from Higher Levels of Government 

Interviewees agreed that both top down and bottom up efforts to advance natural asset 
management are needed. Often, watershed scale planning requires upper-tier municipal 
involvement, policy and leadership.  

The provincial stormwater guidelines are still draft but these would provide more direct guidance 
and could be helpful as it’s difficult to require when there’s no applicable regulation or guidance 
to point to. Multiple local municipalities mentioned this guidance would be helpful in advancing 
natural/green infrastructure.   

 
8 Environmental Conditions of the Toronto Region Watershed and Ecosystem Reporting Hub 
https://storymaps.arcgis.com/collections/8c517b063c81449d8fba71ca02d4278f?item=1 
 
9 Business Case for Natural Assets in Peel https://cvc.ca/bc4na-dashboard/ 

https://storymaps.arcgis.com/collections/8c517b063c81449d8fba71ca02d4278f?item=1
https://cvc.ca/bc4na-dashboard/
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Continued advocacy by groups like Green Infrastructure Ontario Coalition, Municipal Natural 
Asset Initiatives and others to continue to advance provincial and federal support in the form of 
guidance, standards and funding for green and natural infrastructure are still needed.  

Funding 

Funding was a commonly expressed need, both for the study of and planning for natural asset 
management as well as implementation. New avenues, including from the federal government, 
are opening up for funding natural assets, recognizing the municipal services they provide. 
While funding for Municipal Natural Asset Management Planning is eligible through FCM’s 
Municipal Asset Management funding stream10, the scope of the project must focus on assets 
owned by the municipality which limits the opportunity to take a whole watershed or whole 
jurisdictional approach to natural asset management.  

Public Education 

All interviewees expressed the  opinion that public support can be powerful in affecting change 
related to natural assets, but this requires that people know of the value of natural assets and 
advocate for them. Several interviewees suggested that public education about urban forests 
has been effective in getting people to advocate for their protection. Similar efforts to 
understand and support other types of natural assets, especially for things that are not as 
intuitive, like stormwater regulation is difficult.  

Public needs to be on board, hard with stormwater infrastructure. Not roads, not clear what it is 
or where it is.  

Sharing Findings and Lessons Learned 

A common benefit of the natural asset projects discussed was that the project itself helped build 
cross-department and sometimes cross-organizational understanding. It was also clear that 
when one municipality in this region leads the way on something, others are more likely to 
undertake a similar initiative but locally adapted. Approaches to incorporating natural assets into 
corporate asset management plans, as York Region has done and water resource system 
planning in Durham Region are examples of provincially mandated initiatives where one 
municipalities’ leadership in developing the approach could be helpful to others. Urban forest 
management planning, tree planting programs for private lands and stormwater charges are 
examples that are not requirements of the province but have nonetheless spread. 

Municipalities and Conservation Authorities should proactively share successes and failures in 
the form of case studies and workshops to continue to innovate and develop best practice.  

 

 

 
10 https://data.fcm.ca/documents/funding/mamp/application-guide.PDF 
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5. Recommendations 
 
Through the interviews, several actions that could help advance natural asset management 
arose. These are presented here as recommendations.  

1. Municipalities that have undertaken recent natural asset management, watershed and/or 
urban forestry plans should share learnings as case studies and include challenges and 
lessons learned. It can be very helpful to point to other examples of success when 
making the case for natural asset management planning.  

2. Make data about natural assets open and as consistent as possible. Trying to collect 
information from multiple Conservation Authorities and departments was one of the 
largest barriers to faster and more efficient natural asset management planning. Having 
open data and partnerships to share data across organizations could significantly reduce 
this barrier. 

3. Upper-tier municipalities should develop policy to encourage natural asset management 
and studies that can help support both upper and lower- tier municipal priorities and 
service delivery. Leading watershed plans that include the state of, risk to and levels of 
service that natural assets provide can help achieve this.  

4. Conservation Authorities and municipalities should use the watershed planning process 
to advance natural asset management by considering the services provided by natural 
assets and aligning the studies that support the watershed planning process so they can 
inform adaptive management and municipal budgeting for maintaining natural assets.  

5. The province should continue to develop and strengthen guidance and requirements for 
green infrastructure, including publishing draft guidance like the watershed and 
stormwater guidance.  

6. Municipalities, Conservation Authorities, NGOs and academics should work to build 
understanding of levels of service and accepted methodologies for measuring these 
municipal services provided by natural assets, especially for non-tree systems. This 
includes supporting capacity building within the sector to advance policy issues at 
different tiers of government, establish norms and standards. 
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